Role of calcium in monitor peptide-stimulated cholecystokinin release from perifused intestinal cells.
Monitor peptide stimulates cholecystokinin (CCK) release from the intestine, but the cellular mechanisms responsible for this effect are uncertain. In the present study, the roles of membrane potential difference and calcium influx in monitor peptide-mediated CCK release were examined in a perifusion system containing isolated mucosal cells from the rat duodenum. This method represents an in vitro system in which CCK-releasing cells can be challenged with secretagogues or other maneuvers to study the dynamics of hormone secretion. High concentrations of KCl (50 mM), which reduce electrical potential difference across the cell membrane, caused the release of CCK. This effect was inhibited by the calcium channel blocker MnCl2. Monitor peptide stimulated CCK release in a dose-dependent manner at concentrations from 3 x 10(-12) to 3 x 10(-8) M. The requirement for extracellular calcium in secretagogue-stimulated release of CCK was investigated using ethylene glycol-bis(beta-aminoethyl ether)-N,N,N',N'-tetraacetic acid (EGTA), a calcium chelator, and MnCl2. A calcium-free environment supplemented with 2 mM EGTA completely inhibited CCK secretion in response to stimulatory doses of monitor peptide. CCK secretion was restored when calcium was reintroduced into the system. Similarly, MnCl2 completely blocked monitor peptide-stimulated CCK release. These data indicate that membrane depolarization and monitor peptide stimulate the release of CCK through calcium-dependent mechanisms, suggesting that increases in intracellular calcium within CCK cells are likely to be important in CCK release.